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Seasons of drying fields and Flooded cities

Drought in summer and floods in
monsoon have become common now.
The intensity of climate change and
global warming and the challenges of
water management are creating new
types of water crisis in many countries
of the world including India. Water
refugees from many countries are
going to the other countries. Many
countries of Asia, Africa, Europe,
America are continuously facing the
fury of drought, year after year, due to
change in rain patterns, lack of
adequate water conservation and
reduction in days of seasonal rains.
Now not only the villages, the cities
after cities are getting washed away in
the flood. Due to the sudden
submergence of small and big cities of
mountainous regions and residential
areas of villages, towns and cities
situated in the belt of rivers, not only
human life is destroyed, but also a
large number of other living beings,
animals, birds, plants and millions of
other species also get lost. The
millions of micro-organisms get
destroyed on sight. Big buildings
would collapse, bridges and roads
would collapse, the ground would
crack, factories would sink,
mountains would break and people's
lives would become disorganized.
When the cost of these destroyed
structures is estimated in thousands of
crores, it even does not include the
cost of lives of humans, trees and
other bio-diversity, soil, forests, and
mountains etc.

In our country too, the
discussion of these calamities starts
after they happen, lasts for a few days,
and then people and the governance
system forget. We must realise that the
climate change is not the only reason
for this. Behind this the key factors are
the contemporary concept of our fast

economic growth, personal,
institutional, and systemic corruption
and destruction of natural water
conservation structures and natural
streams which allow flow of water in
nature. Oceanic factors like El Nino
and La Nina and the direction and
speed of wind currents also affect
weather patterns. Why we are not able
to give relief to the people suffering
from flood and drought, despite
making so much development in
science and technology and in spite of
formulating many new principles of
business management, it needs to be
considered more deeply.

We must understand that when
it rains so much in a shorter duration,
which would wash away the cities,
then why is the drought increasing so
much? It is not strange that a drought
is immediately followed by a flood
and a few days after the flood, the
fields become dry. Sometimes people
are affected by floods in one area and
drought in another area
simultaneously in the same
geographical region. On one hand, we
are not able to find a way to deal with
disasters like flood and drought, on
the other hand, we are celebrating new
technologies and innovative
management capabilities so loudly.

In fact, in the second half of the
last century, the principles of science
and global economics that we
believed in and propagated all over
the world, carried the concept of
development on the flow of money for
the fast economic growth. Science
was used for technology and
technology for industrialization.
These industries made indiscriminate
use of limited natural resources, in
which they were continuously
separated from their original natural
ecosystems in the large quantities and

the industries made goods to sell in the
market from them, which could make
people's life more convenient and
comfortable. Economics gave the
alluring slogan of more production
and global market in the name of
raising more money, providing cheap
goods, and providing employment to
more people. But it was not noticed
that in this process, more natural
resources are being destroyed, due to
which the Earth system is being
destroyed. More emissions are
occurring, causing climate change
and global warming, and more wastes
are being produced, which are
poisoning water, land, air and food.
The gross neglect of environmental
management done during that period
and the increasing obstruction in the
way of water sources are so frequent.
The development in flood prone areas
and mountainous areas beyond their
capacity will keep repeating these
disastrous situations again and again.

To get out of this, we must
integrate the eco-system with the
sacred philosophy of our ancient
societies, balance its exploitation and
change the philosophy of
contemporary development. At the
global level, the United Nations has
created a blueprint through the Green
Circular Development and thus the
Sustainable Development Goals, but
their landing on the ground demands
huge changes in our development
philosophy and methodology. It is
difficult to say how much we will
adopt it in the race of a rapid and
discriminatory development in a
competitive mode.

Rows I=Bp

(Rana Pratap Singh)
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TR dF Yot e & € | (1) g I[oTa Y€eH (2) S A (3) e (4) AT @ 1997 H A=
T R & 01 @ & # AgReAT @ 4o & ek & wu H F1d aR wad 7, R aran Tar ® 6 e gl siik
SHRA & 1T U 8 e AIS! T$h g & R B Q1 | oI AT B - Favell & | ISl 7 a8 ff dahd fam i
FHGER TRl el &Y Y o—  Alstonia scholaris, Ficus hispida, Tectona grandis, Butea monosperma,
Ficus bengalensis, Calotropis procer, 3R Mangifera indic A% 37 gl e qrel § a2 qry IqyoT ¥ e & forg
T8 ST W R |
TSP go FAFAT— T T Gell WMl 4 o & A9 Al S 7, 3R Fehl TR I AT gl Il Dl
RIS SR &1 T SH BT 2 | TV & FHHH & fo1¢ qroiR H AR~ ST SUaTel 8 | BrgRablfUd au]
qIATaRoT A T4 fhTerd 2, 3R ASH B A8 Pl 79 W & | Ahdc e el PR dTel Yoic gel B DIl Bl Fell Bl §
HAEE B dTel YT Bl Fd8 & TG BT BH B T © | AR S THR YT B AT DI HH B D & |
g FRIF & foy Ere— uil & fosaa &1 el Ul &I U g1 A1 U SARIA! dl A3 & SUIRT
FRAT & Sl el Yoiel & w9 § BRI wrd € gafery i gt &l & ferus & @ik 1fds gvrdl 99 # #eg o &
forg o=t 5 ST S AhdT €, T+ Fas g9TaeiTet] T efie 8 (1) CaCl2 MgCI2 BRRcs orsH, |ifeaH Riferae
BT STl 1Tl (2) ST, g7 el BT Ydb AN TS ST (3) BISHIel Yoic (4) oiNlfthel, IMEARNE gRT AfHd
(5) fheRie 50 MR 60 STt WIh Th ETgRDIAD THS |
JegIfe 7818 BRI Riced gRT U &1 fBsd1a:— 59 yomell # 0.3 9 0.5 5l & @<y & 7ol ur+it &) &l &)
T GeHaT & AT WUIRSd §a1 &1 A A 9171 91T © | € & oIy |As &5 B Tl ¢ il 2, 31 A1 81 gar
DI G I ITRIH DTS gaT Bl T I FH MHR Bl Bl &, 3R gl & BN & HY H Sl T IR Yhid AR
9 W © | BTl $HH BIg Wag Fel © | T IR AMd 1S & AP & ol weeayul 29 T g qaiavoiy
TGuUT & | G givT & Y e arRRerfes e WaRl 7 A U 2 | 91y Iyl [y WU | arararoT H e, §Rorars
&3 H M HIR H 3R IHD ATAIRT & TR &, SHDT DI el B T, JER, 8T8 G141 MM SR IAT B B
THTIT & 3R T 96 TS iR TaiaRoiig TaRe Jaer ROy @l dohlel JMaeadhar © |
Rerfcr % g 81 AT © |
o YT IR SHISAI H I BT IfeId IR
3R 32 BRI AIER WR 3R WdT Bl
Rerfar Sferd fafeear e 3ik grew fafi
H 1 guR far S |
+ WRIE WReY IR gHeAmRN & AdH & foy
FReTT SUTT D! FFrTfora foam St =nfey |
o IRER & iR g1g O FEHT BT 7T |
o T XTEl & MU AR wu | 9w
3R ST BT T BT |

o ZRAUS! DI RATYAT |

o Sfaa gataRor T e |

o TN BT g A B dTel TR WR| & IR A
SRS T |

o HRIGASI BT TR |

o IUYTH B B AT IUYTH FAAT H AT |

o I S & ¥ Al[Q W DIR SHIZA § ATqDH TGRS T FUR Pl ge1al ol & folg AU iR HRIATE]
BT TTTDHAT S |
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PHI—HHT U1 T 1T & b TR @afRh T afchrd guiva |HTST &1 AT 99 SIdT & | 91 IR B4 Bl ThRIHS
HeAY AT IRRITAT AHRIHAS TR o 1T & | §9 FaH H T URAg =11 GeTa”l &, |18 = 37T °rel @ feam, &9
& T A 2 o 3T uRems 3resT I A1 /177

HeTeR & YIS B HEF I8 © b AT M & U Afh BT g9 8T T 13T oI | 39 TSIl ST & B
31T | <ifdpT ATS 1 2Mifel 3 SR AT, DI ST & TS 36T & AT 4_7 | BB (a1 a18 6IST Yob SiiTell °grel & |1 dlel,
ST <7 =1 uTere &7 fora | TRl S 9rE o @ fory R oMy | ifdh rE 71 iR STard e, i S § I8 37esT °
T GR11 91 H b IR |15 BT 9] SHTell B8] R FaR 81 999 R 737 | f5 S9a1 1R ge | R usiiar
YT HABTIY[CT <h Dl | 9 IR T A1S - T8I IR T, DI ST & Ig 3101 & T G171 | §9S d18 Jg e IR ATS
S 9 Pl IR ST BN B BIROT BIS QAT AT | 37 W1 TWRed goui &l A1 7 el o gg o forg o fam | g
HET e © fo ST g uefia 1 &1 81T & a8 |rra # ol 9ae1 AT € | B9 19 Sitad H "e arell Tesi &
ABRIGD 31T THRIHD WU H T # STeadToll el -1 a1y aife geg iR Rerfori! aga A @) aemi
3R Rerforal & St 9l € | 89 7181 S, 3 sidd-ars we g9 forg aar uRRoms Sea= o |

HETHI AETRA ¥ ST BT TR H Sf= 7 SiaT o, W SHdT faarg urar yied “sal 3 ol o7 | $ixal gRT
I STTATIT R AR) AT H [T B BT DI BT TS | olfheT IS SIUQT AU ST AR G Hehed & HIH
37 U BT =TI T 31IR U1 ITRHAT BT gAY @ & 3RF H dacl (AT T FHIST H HH T Gaq g Bl Fe<l
RLECEIN

HERTST ST AT /15T @& IS o | AT 8T ST & (b S5 W H &l gl Gag U TR aedl (eil R
TR 31 921 & HU H T forT | 39 TSDT BT AATH S_I= AT &7 ST fob FTar= 8 19 B It g1 | 31T+ B0t
3R TERAT & AEFH | TSI ST U IR ! AT BT Gl S1a- <R SHD GUITY Pl AT H gacel H e
B T AR GRS deftail 7 AT T AT 37T A1 3R HR Y |

%@aﬁ?ﬁumwﬁrwmwwﬁ@ﬂm|€Ha%m?{aa%3ﬁ?fﬁmerr\fﬁ{aﬁn§wq%mw#
PBRITR H Da B ol oI | U FHSIENI 3R RERIAT & ATEgH I WITar 57 HWT {U GHITY BT G PR TS
3Te0 Sia ST @ fofY U 3TG 2T STERVT IR R+l H A& 8 |

AT &1 e & fofg Gifa arei & Sl ®I gedl BT STeT—TerT femai 3§ 95l %8 o | 98 IRl BT 91 %8 o fh
o faem o arar—ar <ol el | a9 57 M giia &1 GiTifors S S@aR gau4 o | S Yo+ 1R gilld 1 S aardn
o qTell & 9 | gl IR $eR SER W gY S QX YAl B IS H1 S 81 1T | 59 UHR GG IR 3777 Heve AT
ST BT TSI T ATed TSR &H B RITUAT H HeTIH gl |

AT 1928 H YelToler TlffitT 1 HARTGer ugell Yeamafes ufafifor o @i ot | 519 versie’ waififr ug) feur #
SFEIRAT BT gieg BT 3TeIIT PR I 9 1 Svi+ < b uFRiforas daw 7 v U R 3§ SaiRar o e wR fean g |
3 TR YoM UEIAAIfed UiHRITer &1 Wit &l T8 | I8 WIe feifdhedl ST 3 Uab < Ahetd off fore §RT 319 T
IR ST B ST &1 U1 G4 d 81 FPhT | 39 TR U] [ BT Hddh & gIRT HehfAd 24T TAS & ol TearIfed
W1 WIS BT GR&T & 7T |

G Sifed = G AT & A1 1976 W TWel SRS DI WITYAT Bl 5T 3714 TS MSYAH! & A | ST
ST & | 1985 H SI1ed BT HUAT I GT8x B (T 1T | S17 Uab 3R HUAT TaReE HRCR DI ATIAT Pl | IR HRICR Pl
1997 ¥ Twd gRT frfed o forar a7 | ¥ha Sifed 7 WEall & ©U § BRI &Rd gU 39 BN DI IIH FherdT
feerrd |

AT TG H 7 3797 T TR H Uell—a¢] T 999 H S5 gAIER AR SUET BT AT BT UST | 918 H 98
T Ahel HIRSAT HRIGNI T 2 Pl BN TAT IRIIBRI AfGSAT IHHR 30 A BT AT & AT H d&el BT BRI

TR R1e g Heedh STl HeTdenerd, Tdral TR, Hexl, ATETBIYR, SR Tasl
$—9d : anujsaxena2807@yahoo.co.in.
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T BIfHT DI 980 HF 9T H Alex FRIF IR TRRAEIS ofevd WeRIRRT () 4 IR 8 & uar ad
AT 7 | S8 UaT o7 o S TR Sfiaet S & fory w1 59 9 €1 A9 ® | oifde 81T 1ot 3287 uifth & 9ot W
dt T & FE FATITA HIfTS TSfd! § J b 99 Y |
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SalT deeiie grer stor uTsfiror e féars St it weraame

Qqio -~ olrol

FY gIAE # Die, Irad STerarg uRad= & U+TE,
Wi Gl & B AR e H HA O T
Hg AT $T FEAT IR @ © | TP ARIRS
HfSTS I8 & b uRuRe® S ugfomn siearerai
3R SR®I & FARAR ITIFT R R <& 8, Rrds
gROTARaRY gataRer geuor # gfyg 8 W& 2| 2050
T GITIT BT SMMETET 9—10 3RY Tb g1 DI IHG
2 et 31ef 2 s @mer ScaTe ol HiaT Wl
T # 25—70: TH T I TLIHT BT | HY
# fears emar §HREd a1 iR IAredar 9
P foTU 1S Tl B STANT P ATTIIH § |

Sl dee H A ARnfral—smeRa iy
SifcT # ARTET BT DI & & | PV IeaTa 3R
TOTaT & Jieh SUAN & forg =41 ARl faaRd
B g B o g ok Ul @& SR @
QII—T AABICAgoR R AU SY oY ¢ T A 8, Sl Sded H gfg a)d g Sl iR
DICATD] DI AR AT DI HH B H ARG B & | 41 AT, faRIY w9 F 41109 & Bdal & & forg fafdy
W%‘lwaﬁmwww&ﬁ%ﬁmﬁﬁ&%ﬁwﬁmﬁﬁmﬁﬁaﬁw% forIe aRvAETRY WTHererd §
FArROT BT TS AT T 2 | ARERITE S SR AR argerd dic fRIFT, dl @ arvr, iR gafaRer & Jrgdd
ST & TRIDI 3 ARTET BR Al © | BT & SEIJAT A Ul Fell & b b0l BT ol SR Uil U= J97d ISl © |
@O BN D GG B © ST IHHROT BT AARTY AT SR H WISl SMA © | BT((ch, G 1D
IR Rl # YT §RT S<IoTd & wU 3 BT BR Fohdll &, JIol FATIad § GHR HR Fohll o, TAT 3R ARh 3R
Urell B gl B Fbdll © | A JHT AT hel & WIfad—Irardi-id oI S 3THR, ST &9, |31 S BRI TR
iR #=a € € ST Sifde wfafeareti @ FEiRT e=d € | 39 oI @1 1 3§ Jariéed ucd iR g 4
AUl YT € | SETERV & fofy, BIC MER & AHIH0 Sifdd arensii ol 1fiid Hereldl & UR &Rd & | A41H0N BT
|AT MM | FAUTIS BT & | €A IT F0NHd ©U F ARG =1 Boll HI Uil gRT T {61 S Fahd & 3R
STel H RIMIARG T ST Ahdl 8 | BTelife, TSI gRT Bl FONcHD w3 ATARIT 41 BT & T80T fHar S 8 |
T AT AAIDHT TS IeTa DI JRT B 8, T Uil §IRT ST LI BT bl 2 |

AA—ATS T BT HSROT & SR 4151 BT FGRET HaTT DR, GV H GUR, AGHRUT Jeddblal, Uil Pl 3ree] ave A
gig 3R 3rifde a1 Sifded d9E & [9%g Hadl & UcRY &1 98 & oy & oy 9191 W ar], faar 1 e @, i
PICARD] AR IARPI Bl ATTTID ATAT DI HH BRI § FER-D BT | A5 AT & Y AAICHAATSH BT SUIN
STIRALITT T Qb T &1 B, AT 5 JATATSTd TR0 Het 2 |
o 3R e wrsfiT & Rigia

GTET T RATYAT & Ty SHR0T Fa HedYol RN & Sl HiY IR A B JUrall & o1y Hifeld © | a1 il A
A BT RIFRRYT R IR IUTG H ASTId I © | ST SEHRT AT SR Pl IR HR Fhdll B, TAT ST B
qITeRviR AT ATSTHT I TG 3 gheg Bl & I U & Silae a5p & [ HAGIR RN H I TP © | A1 &1 B
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FETRT B & forg fREN wu & BRI B €, iR AR aRe@mg 3 A 1 B 2 | 9197 IR0 I e erd DIRD™
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AT BT Y4 FFUTT—IRAR wU A R fobam S =nfeg, Ry qoiaar S sigrer gied sl s |
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1) ¥ XEHe IHRAT el Y AT AT DI (T & BRI B [T Uil BT AR QAT ST 91T | I Hfshar
3T 3R AJeR Wl (S gifsheife Rurf, Red Arfdersore, S ARy o1 Srar, e Heeyor 3R
URE—TeIee Heg & ol &l H gfg) R ISl TA=rg &I g91fad el & e U 92y eRiRes arawer &l
URT HReA B, T U Y ATATEOT TR W18H Y 7T A1 o (R0 1R qTehd H <ol el 8 a7 J8t I 6 GR dweit
2| P SR 918 # oI, ‘M1 §RT ST T HeH A, a9 | e afafbane G desiifiase 7,
Bre—3lie MEH) B W IRT B FohaT &, RTd IRV 11 T BRBT & T Hig—ufoRY S 81T 8 |
D STTAT Tl & SfeRuT, Y Y ufcraner ReIf & Arer 9197 faRvT & U 3rafdy &l Blel o) < 8 | 39 YR, e
TS &7 Aol A AFHROT BT 3R SHROT BT AHD b T+, IR 2fth H GIR H AR Ul BT sifdss iR Sifdds

aral @ forg 31feres ufoRel a9 & forg Aharargds SUART fahar 73 & e aRuTRawy IATeddr iR | @l
T[T H GETR BT 2 |
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N 5 eSO sgs-umi-wsHT, SEt o
SYIR @EMAAR TR AT 7—14 €S B @fd) H1 START
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A B | 191 - # AR a1 e e NfSar &1 s¥aHrd fhar Sdr €, Siet 9t A B T80 6
A € AT a1 W B Fahdl 8 | 5 AT h IMUCH BIAT 7, Al T 37 IS (ofd) & w9 H dI57 o1 Felg IR & ST
2 | U 4157 Y T HaBTeN AT SHATYHTRIS & A1 HSRUI & QIR I7 &5 H IFTSTh] I 919 & ol SuANT fohar S
AT © | WITPIaRDBIT U 3 (2009) FRT §IST & IAGROT BT FATAIT B & foIU THHCRIH Bl e fed™ &1 gom
eI T T oI | BTifh SO TS WTg AT &1 SUANT T8l faar 17 o1 eI oiaehi =1 mafRia e o fh eHrer &
ST BT HAIC[d TV BR A © | HIA AAIcd = U & qCH DI AT 91 &, T IROTHRGSY THIER & Ul
# e 2 T[T MfAF HEAT H q¢ MY | THIER, S, ARTEA AR HAawT # g 3 ezl # ) v €1 uehia faar ® %
HTE ATCcd el 3 it FAIed ST T SR Tod 8 TU1 B THR B ST dd A1 S Sfiafth & 9grd & |

eTfeee, aAToif~Te G, 3R agaid -HIholl |fed
A= 41 At = A 91 AT @t ear kg 10 ppm AgNps
2 foraa gRomrawy ol @ gfg iR wures aerolt
3TR ZRTIeR H R BICT © | I8 HihaT S 1 Afeafch
H 9EATd S BIZEIRM ScUTe SNl aamger ufshanaft
BT FIAAT BN &, D AT Toil I 9Te 3R RIE fArd
BT gerdl < Fhdl & | I VTS & Joren &l
Tfrfaferat ®r gerdr 8, arfeh dier Biet siik 317 Sifde 3R
Iroifad dral & ufer rfdre iRl a9 9 |
afspa AT R ATaES OF ANBor A H SuRAfy ¥ 7 a7 XA I1HeT B AHROT

SHIGU & FHIAT SEANT W &I §HEl 9 faER aiiY qfe @1 A (T 339 ve o, 2009)
foam STrar 2— (1) |fha =TT 3IR (i) FRAR STRY A=rarg s o | drfetdt 1 39 yonferal & fexamar 8 e sifaw
AR 3rifad aH1g & RIATh SUSTh & wU § FITIIT I & A1 H 1T UrsfHiT / SifeT & forg aford faar T 2
|Afeha AFIHT U 1007 € ST Sifdd T1a UeT - A 8, T S<iold, Ud JIFTIRIET AT FT & W0 9 $1 R Fhdl
2| FReR Refiar gfaensit arer Aeares W € gt S=ravi (W afsa ar =18 & va sifds ar fidfes afsa
Heed /WS AR fIT ST © 81RO F9 & A1ef 399 A1 3l FARaR Refist Ja= = 2 |

gTfeqe FATD YT, fhd AATHUN BT Uh SaTeRYT & ORI YIS AT Sifdd [N gRT QIR fhaT ST FehelT © |
UiferdRer A-THUT 3= FHTfIT Afshd Rived € RFd! TR & forv ST {6y ST aret &g difer R ATt § Sifaw
Tfafafer «ff 81 2 | uereif 9§ o 819 & 978 Ble-Td], SdRdl, Sifad Afire JfRkd, a1 3= A6l & F-ard Refisl &
forg oY 9 gonferdl &1 SUANT fhar 5 WehdT B | 39 Weed / Afd & qavd Refiol & uRvmavasey sifdsd Tfafafer &
ol 3R fAURE g & Y 81 Wil © | o7 Ui & forv SuaT fht 5 aTel o8 Sdre @ foraT AR Ried
H T BT ST Al © 3R 59 HoRay Uil $ Sifad Tfafaferd| 3§ R e e |

S AT Ha & for IdRS @ ATAT B HH B HT W UH THTdT AT 81 Fahdl © | HY H Ud 90
TIT I8 2 fob T § U 1T AT SIS BT 30—50: 3R BB BT 45: 33T & Bl gIRT TN fbamr SIrar g 1 3
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50 ppm AgNps 100 ppm \'_:\'p-.

et & e e 3T
FI AT N 6-26 nm FUT FFR | O F S F OEr F TRiwer 3R i A
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ECiETCT: 3FT TAAE F e @S F T S AFon Hr

o H WA HAA HT AT Tgor e




—o fasm & agardt ufSe s

SRy 10 (2) 3-S5, 2023

ufFFereer 3fear 316 =
39T Fl T AT
fSis 3iFarss AatFuir
I IcHIcT

32 nm F T T

AU F @7 3FoT AR dma #7 g, A=
TSt T Aot ¥ qufer s &
A o aRT & dtef F g & gix ik
TFAIENT AT & ieaenT 3K e &1
aifeT e

Al,
A2,
A3

fSis affearss 3t

20-30 nm HIE &

g H WS Il (359 wiwan) o d@i & TEw

A1,

S 3iFass AT
(35-40 nm),

T STHTA HiFHTSS
J=reor (100 nm),
3t =& & A|ror
(85 nm)

Trsefama 3t =iy & At # A&7 g )
TERGEE wE, U AR, T W fEeed, i
FoEESHRA HoaUr Weeaw & Eeh Feahd
@ T =er ¥ 5 1000 3 1250 mg kg w
ALY & AARUT VAT HhHAUT FT FH Fld &1

R 3HEaEs = sifewss Ao, | #F gur B, 33fes & 7o & 8 w6 gr | A2
AT R 3ifTEE Tass & s, dhr aE T gErer geews | Ad
(FesO,) ¥ 50-100 | Tt =1 @erm| i aAdeol J 3FT, = 3R
nm FR ¥ Seor | 3T # FERTH & oK # A 38, 55 st
83% d= &H T feam @E aBfFe & T Ji
& Zn 3R Fe # 3=a Higan s&ga I
et S=eRoT SETT 90 nm F AFrFuT & sTeiiT M FefEww @ gfva B & | AL
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Solar Energy: A Climate Resilient, Replenish
And Substitute of Non-renewable Energy Resources

O Pragya Sharma', Apoorv Gupta’, Ravi Kumar Tiwari', Seema Mishra’
and Sanjay Dwivedi'

In the developing world different kinds of energy are in use, which are either renewable (solar, wind, hydroelectric power,
biomass and geothermal energy) or non-renewable (fossil fuels, petroleum, nuclear and natural gas). Due to the limited
resources of non-renewable energy and its scarcity in the near future, the world is shifting towards the use of renewable
energy and its widely available resources. In which the solar energy is the only energy which can be used both at house hold
and industrial level. Solar energy is the continuous release of heat and light from the Sun, which is due to the nuclear fusion
reactions occurring on its surface. It is most advantageous energy source as it is universal, decentralized and non-polluting
energy. However, areas where weather remains mostly cloudy and foggy will produce less electricity, which is the major
disadvantage of this energy. Currently solar power in India is a fast-developing industry, as the country's solar installed
capacity reached 20 GW in February 2018. India expanded its solar-generation capacity 8 times from 2,650 MW on 26 May
2014 to over 20 GW as on 31 January 2018. Therefore, it will be the most widely used energy of the world replacing almost
allnon-renewable resources.

INTRODUCTION:

Alllife on the earth depends on solar energy; green plants make food by means of photosynthesis. Light is essential for
this process to take place. Animal get their food from plants or by eating other animals that feed on plants. Plants and
animals also need some heat to stay alive. Therefore, solar energy is a part of sustainable ecosystem. The solar energy that
falls on India in one minute is enough to supply the energy needs to our country for one day. Man has made very little use of
this enormous amount of solar energy that reaches the earth. In 2011, the International Energy Agency said that "the
development of affordable, inexhaustible and clean solar energy technologies will have huge longer term benefits. It will
increase countries' energy security through reliance on an indigenous, inexhaustible and mostly import independent
resource, enhance sustainability, reduce pollution, lower the costs of mitigating global warming, and keep fossil fuel prices
lower than otherwise. Solar energy sometimes also called as radiant energy. The beam of radiation received from the sun on
earth reflected in to space, another 15% is absorbed by the earth atmosphere and the rest is absorbed by the earth's surface.
This absorbed radiation consists of light and infrared radiation without it earth would be barren. It is an important source of
renewable energy and its technologies are broadly characterized as either passive solar or active solar depending on how
they capture and distribute solar energy or convert it in to solar power. Active solar techniques include the use of
photovoltaic systems concentrated solar power and solar water heating to harness the energy. Passive solar techniques
include orienting a building to the sun, selecting materials with favorable thermal mass or light dispersing properties,
designing spaces that naturally circulate air.

Renewable energy is generated from renewable resources, which are naturally replenished on a human time scale,
such as sun light, wind, rain, tides, waves and geothermal heat. Renewable energy often provides energy in four important
areas i.e., electricity generation, air and water heating/ cooling transportation, and rural energy services. Based on REN
21's Renewable Global Status Report (2017), renewable resources contributed 19.3% and 24.5% to human's global energy
consumption by generation of electricity in 2015 and 2016, respectively. These energy resources contribute majorly 8.9%
from traditional biomass, 4.2% at heat energy modern biomass and geothermal. Renewable energy resources exist over
wide geographical areas, in contrast to non-renewable energy sources, which are concentrated in a limited number of
countries. In recent past, rapid deployment of renewable energy resulted in significant energy security, climate change
mitigation and economic benefits. Thus, according to an international public opinion survey, there is strong support for
promoting renewable sources such as solar power and wind power. In this respect, at least 30 nations around the world
already have renewable energy contributing more than 20% of energy supply and the International renewable energy

'Plant Ecology and Climate Change Science Division, CSIR-National Botanical Research Institute, Lucknow-226001, India
*Department of Chemistry, University of Lucknow, Lucknow-226007, India
Email:
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markets are projected to continue to grow strongly in the coming decade and beyond. In this direction, Iceland and
Norway already generate all their electricity by using renewable energy sources and many other countries have seta goal to
reach 100% of electricity generation by the use of renewable energy in the future. For example, Denmark Government
decided to switch the total energy supply (electricity, mobility and heating/cooling) to 100% by the use of renewable
energy by 2050. Worldwide investments in renewable technologies amounted to more than US$ 286 billion in 2015, in
which countries like China, and the United States heavily invested in Wind, Hydro, Solar and bio-fuels. Globally there are
an estimated 7.7 million jobs associated with the renewable energy industries, with solar photovoltaic being the largest
renewable employer. As of 2015 worldwide more than half of all new electricity capacity installed was renewable. Apart
from this to counter climate change and global warming concerns along with high oil prices, increasing government
support and incentives increases the use of renewable energy for commercialization. Itis also observed that greenhouse gas
(GHG) emitters begin to be held liable for damages resulting from GHG emissions results in climate change, a high value
for liability mitigation would provide powerful incentives for deployment of renewable energy technologies. According to
a 2011 projection by the International Energy Agency, solar power generators may produce most of the world's electricity
within 50 years, reducing the emissions of greenhouse gases that harm the environment.

Application of Solar Energy:
There are following major application of solar energy:

(a) Solar Water Heating (b) Solar Heating of Buildings (¢) Solar Distillation (d) Solar Pumping (e) Solar Drying of
Agricultural and Animal Products (f) Solar Furnaces (g) Solar Cooking (h) Production of Power through Solar Ponds (i)
Solar Green Houses.

(a). Solar Water Heating: A solar water heating unit comprises a blackened flat plate metal collector with associated
metal tubing generally facing the direction of the Sun. The plate collector has a transparent glass cover above and a
layer of thermal insulation beneath it.

(b). Solar Heating of Buildings: Solar energy can be used for space heating of buildings in many ways such as:

(i) Collecting the solar radiation by some element of the building itself'i.e. solar energy is admitted directly into the
building through large windows.

(ii) Using separate solar collectors which may heat either water or air or storage devices which can accumulate the
collected solar energy for use at night and during rainy days.

(¢) Solar distillation: In semi-arid or coastal areas there is scarcity of potable water. The abundant sunlight in
these areas can be used for converting saline water into potable distilled water by the method of solar
distillation.

(d) Solar-pumping: In solar pumping, the power generated by solar-energy is utilized for pumping water for
irrigation purposes.

(e) Solar drying of agricultural and animal products: This is a traditional method of utilizing solar energy for
drying of agricultural and animal products.

(f) Solar Furnaces: In a Solar furnace, high temperature is obtained by concentrating the solar radiations on to a
specimen using a number of heliostats (turn-able mirrors) arranged on a sloping surface. The solar furnace is
used for studying the proper ties of ceramics at extremely high temperatures above the range measurable in
laboratories with flames and electric currents.

(g) Solar Cooking: A variety of fuel like coal, kerosene, cooking gas, firewood, dung cakes and agricultural
wastes are used for cooking purposes. Due to the energy crisis, supply of these fuels are either deteriorating
(wood, coal, kerosene, cooking gas) or are too precious to be wasted for cooking purposes (cow dung can be
better used as manure for improving soil fertility). This necessitated the use of solar energy for cooking
purposes and the development of solar cookers.

(h) Production of Power through Solar Ponds: A solar pond is a natural or artificial body of water utilized for
collecting and absorbing solar radiation and storing it as heat. It is very shallow (5-10 cm deep) and has a
radiation absorbing (black plastic) bottom. It has a curved fiber glass cover over it to permit the entry of solar
radiation but reduces losses by radiation and convection (air movement). Loss of heat to the ground is
minimized by providing a bed of insulating material under the pond. Solar ponds utilize water for collecting and
storing the solar energy which is used for many applications such as space heating, industrial process heating
and to generate electricity by driving a turbine powered by evaporating an organic fluid with a low boiling
point.

(i) Solar Green Houses: A green house is a structure covered with transparent material (glass or plastic) that acts
as a solar collector and utilizes solar radiant energy to grow plants. It has heating, cooling and ventilating
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devices for controlling the temperature inside the green house.
Forms in which we use solar energy:

We all have been using sun's energy since beginning of the life on Earth for numerous purposes but recently we have
started using this energy for generating electricity. About 70% of the light that hit the earth gets reflected back to space and
only the remaining 30% light is enough to meet up our needs for years to come. The energy that is absorbed by the earth is
used for drying clothes, heating up homes, used by plants in the process of photosynthesis and taken in by the ocean where
the heat creates wind and heat currents. When we get the solar energy from the sun it gets trapped and stored and can be used
in various ways to generate power. Solar energy can be used as direct or indirect, active or passive. Basically, there are two
ways in which we can harness sun's energy:

1. Solar Thermal: Solar thermal is also known as solar water heater. In this system, solar energy is used directly to
generate heat. Solar panels are used to trap the heat from the sun and are used to heat water in the glass panels.

2. Photovoltaic cells: This method converts the sun's energy into electricity. Photovoltaic cells are most popular form of
converting solar energy into electricity. These cells are silicon-based pieces of materials that absorb the sun's light.
When the sunlight enters the cells, it causes the electrons to move. These electrons move in a certain direction which is
known as current. This electricity is in the form of direct current.

Advantages and Disadvantages of Solar Energy

There are several advantages and disadvantages of solar energy, which are listed below. But in the near future some of
the disadvantages may be overcome.

Advantages of Solar Energy:
1. Solarenergy is kind of universal, decentralized and non-polluting energy.

2. Solar energy helps considerably in maintaining the ecological balance through the process of photosynthesis and
greenhouse effect.

3. Solar energy is bound to achieve great economic importance in future because of depletion trend of convention energy
sources.

Disadvantages of Solar Energy:

1. The initial cost of purchasing and installing solar panels always become the first disadvantage. To overcome this
disadvantage, subsidy programs, tax initiatives and rebate incentives are given by government to promote the use of
solar panels. As new technologies emerge, the cost of solar panels is likely to decrease along with increasing its
efficiency and then we can see an increase in the use of solar cells to generate electricity.

2. Areas which remain mostly cloudy and foggy will produce electricity but at a reduced rate and may require more panels
to generate enough electricity for home. Houses which are covered by trees, landscapes or other buildings may not be
suitable enough to produce solar power.

3. Mostofthe photovoltaic panels are made up of silicon and other toxic metals like mercury, lead and cadmium that cause
environmental pollution in the atmosphere.

Examples for Use of Solar power on large scale in the world:

1. Longyangxia Dam Solar Park (850MW, China): The Longyangxia Dam Solar Park is China's latest in a long line of
large-scale solar energy projects. A solar farm in the city of Cixi in Eastern Zhejiang province installed 300 hectares of
solar panels above a fish farm. The farm is expected to generate 220GW hours of electricity in a year, which is enough
for 100,000 households according to the state-run Xinhua news agency of China.

2. Datong Solar Power Top Runner Base (1000 MW, China): Datong Solar Power plant in China has the potential to be
the largest solar plant in the world. According to government statistics, from July 2016 to January 2017, Datong
generated a total of 870 million watts of electricity, equivalent to more than 120 million watts per month of power
generation.

3. Arnedo Solar Plant, Spain: This facility sits on seventy hectares and houses 172,000 panels, which produces about 34
GW electricity every year, and powers 12,000 households, preventing the generation of 375,000 tones CO,.

4. Waldpolenz Solar Park, Germany: Walpolean Solar Park, which is the world's largest thin film photovoltaic (PV)
power system, is built in on military air base to the east of Leipzig in Germany. The power plant is a 40-megawatt solar
power system using thin film technology.

5. Topaz Solar Farm, USA: Topaz Solar Farm is a proposed 550 (MW) solar photovoltaic power plant, to be built by First
Solar, (thin film silicon solar module maker) in the Carrizo Plain, northwest of California Valley.



FIRI® 10 (2) 3¥F—<[d, 2023

— —5 farsm @ agumd afe S

Examples for Use of Solar power on large scale in India:

Solar power in India is a fast-developing industry. The country's solar installed capacity reached 20 GW in February
2018 (Fig. 1 & 2). India expanded its solar-generation capacity 8§ times from 2,650 MW on 26 May 2014 to over 20 GW as
on 31 January 2018. The 20 GW capacities were initially targeted for 2022 but the government achieved the target four
years ahead of schedule. The country added 3 GW of solar capacity in 2015-2016, 5 GW in 2016-2017 and over 10 GW in
2017-2018, with the average current price of solar electricity dropping to 18% below the average price of its coal-fired
counterpart

Fig. 2: Zone wise solar power generation in India during 2017-18
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In January 2015 the Indian Govt expanded its solar plans, targeting US$100 billion in investment and 100 GW of solar
capacity (including 40 GW from roof top solar) by 2022. India's initiative of 100 GW of solar energy by 2022 is an
ambitious target, since the world's installed solar power capacity in 2017 is expected to be 303 GW. The improvements in
solar thermal storage power technology in recent years has made this task achievable as the cheaper solar power need not
depend on costly and polluting coal/gas/nuclear based power generation for ensuring stable grid operation. A report
published by the Institute for Energy Economics and Financial Analysis (IEEFA) found that India installed 10 GW of solar
in 2017; almost double its record in 2016 (Table 1). Crucially, India's “Scheme for Development of Solar Parks” has proven
successful at attracting foreign capital toward construction of the world's largest ultra-mega solar parks.

Years Annual solar power generation Solar power generation, Terawatt hour
(TWh)
2013-14 3.35
2014-15 4.60
2015-16 7.45
2016-17 12.09
2017-18 25.87

Table 1: Trends of solar power generation in India

Month Regional solar power generation (GWh) Total
North West South East North east (GWh)
April 2017 458.76 419.26 833.47 40.16 0.99 1,752.74
May 2017 528.92 426.05 935.51 39.72 1.17 1,931.30
June2017 489.02 399.95 871.08 36.36 0.92 1,803.35
July2017 461.40 282.92 886.69 27.17 0.98 1,661.29
August2017 504.42 363.99 765.21 30.43 1.17 1,660.26
September 547.08 438.70 974.52 32.84 0.94 2,002.51
2017
October 2017 | 608.61 456.16 1,069.60 33.31 1.11 2,186.00
November 518.77 489.30 1,083.92 19.27 1.32 2,094.59
2017
December 483.35 465.63 1242.36 31.49 1.32 2,242.64
2017
January 2018 | - - - - - 2,547.77
February 2018 | 548.61 546.80 1,530.38 35.23 0.98 2,677.10
March 2018 685.27 703.39 1,872.31 49.26 1.29 3,311.53
Total (GWh) - - - - - 25,871.08

Table 2: Monthly solar power generation in India from April 2017 to March 2018

Success stories of achievements in India:

India's Cochin Airport: World's First 100%
Solar Powered Airport: The world is
developing at a faster pace than ever before; the
scientific and technological development we
have seen in the last few decades alone is
unprecedented by anything we have previously
experienced. However, the human thirst for rapid
development has come at a significant
compromisation to our environment. Climate
change and global warming have currently
become the most important challenges of the
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world. Carbon dioxide emission is one of the major factors responsible for global warming, and the combustion of fossil
fuels for our energy needs is the major source of these dangerous emissions. To overcome these challenges the Govt of
India has set an example by taking a major step towards greener and cleaner energy by developing the world's first airport to
be run completely on solar energy. Cochin airport, India's fourth-largest international airport, has become the first airport to
function completely on solar energy, marking a major milestone in our planet. This airport requires about 48,000 units of
electricity per day based upon the passenger's traffic. On August 2018, Cochin International Airport Limited (CIAL)
announced that the airport will run completely on solar power, making it the first airport in the world to do so. This will
make the airport “absolutely power neutral ’- which means that it can create as much energy as it consumes.

Kamuthi Solar Plant

India built the world's largest solar plant in record time by inaugurating world's largest solar power plant expending in
10 km sq at Kamuthi, Tamil Nadu. It produces 648 megawatts of power, nearly 100 MW more than California's Topaz Solar
Farm, which was previously the largest solar plant at a single location. At full capacity, the Kamuthi plant can provide
enough electricity to power around 150,000 homes.

Dhirubhai Ambani Solar Park: The Dhirubhai Ambani Solar Park at Dhursar village near Pokhran in the Jaisalmer,
Rajasthan is a 40 MW photovoltaic power station, commissioned in 2012. It is one of a large number of solar parks
expected in a 35,000 km” area of the Thar desert that has been reserved for solar power Projects. The solar park was
constructed using 500,000 cadmium telluride photovoltaic's (CdTe) modules by First Solar.

Kurnool Ultra Mega Solar Park: Kurnool Ultra Mega Solar Park is a solar park spread over a total area of 5,932.32 acres
in Panyam Mandal, Kurnool, Andhra Pradesh with a capacity of 1,000 MW. The park utilizes over 4 million solar panels
with capacities of 315 and 320 Watts.

Pavagada Solar Park: Karnataka is the top solar state in India exceeding 5,000 MW installed capacity by the end of
financial year 2017-18. The installed capacity of Pavagada Solar Park is 600 MW and its capacity reached to 2,000 MW by
the end of year 2020.

Kannauj home to UP's first 100% solar powered villages: A fully funded initiative of the state government of Uttar
Pradesh in 2015 for remote villages of Kannauj have solar energy in 450 homes, streets, flour mills to submersible water
pumps. This has changed the life 0o£2,000 odd residents of Chanduhar and Fakirpur villages of Kannau;.

Conclusion:

India has always faced a shortage of energy despite being one of the largest producers of electricity in the world. There
will be an increase in electricity demands with the increasing population. Solar energy development in India can be an
important tool for solving power problems in underdeveloped regions and facilitating regional economic development.
Many states of India have great potential for developing solar power systems that can provide secure electricity supply to
domestic, commercial, and industrial sectors. The socio-economic benefits of using solar energy can be observed in areas
where people put hard labour into the collection of fuel for cooking. The availability of electricity in remote areas allows
people to utilize its benefits to improve their standard of living and create economic opportunities. But still today more than
300 million people in India are living without electricity. Let us hope that more and more villages follow the examples set
by different villages where 100% of electricity is produced from solar energy with the proper help and support from the
state governments, NGOs and power corporations.
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Title: Green Building And Sustanable Development

O Pallavi Singh', Vishakha Singh’ Lavkush Pandey’and Pooja Mishra*

The scarcity of energy and the deterioration of the environment have emerged as two of the most serious issues facing
people today as a result of the economy and society's rapid development. The building industry is today the largest user of
global energy resources, as well as a leading source of environmental pollution. It also consumes a variety of resources,
including ores, wood, and other resources. Therefore, in order to improve the current situation of high resource
consumption and high environmental pollution, the building industry immediately needs to understand and design the
sustainable development model. Green building is the practice of designing buildings and adopting resource- and
ecofriendly solutions. It conserves natural resources, makes better use of energy, consumes less water, and produces less
waste. It provides occupants healthier environments compared to a conventional building. Green buildings protect
valuable natural resources and raise our standard of living. Green building, is the practice of maximizing resource
conservation, such as energy, land, water, materials, and many others; protecting the environment and reducing pollution;
providing a healthy, useful, and efficient living space for people; and coexisting peacefully with nature throughout
building's life cycle, as
defined by the Ministry of
Housing and Urban-Rural
Development in 2006.
Buildings use around 15%
of the world's fresh water
resources, 40% of the
world's energy, and emit
about 30% of the world's
greenhouse gas emissions,
including the effects of
construction, operations,
and deconstruction. It's
critical to reduce other
harmful environmental
effects and avert the worst
effects of global climate
change in order to discuss the effects of buildings on the environment. The world's building industry has been moving
toward green building as it has been more and more well-known and widely used in a growing number of countries. The
United States Environmental Protection Agency (USEPA) defines a green building as one that is resource- and
environmentally-conscious throughout every stage of'its existence, from planning to demolition.\

Goals of Green Building:
* Reducing impacts on the Earth from constructing buildings and their materials.

Impact of greening system on building energy performance

* Reducing impacts which arise during occupancy.
» Reducing the impact of the structure at the end of'its life.
 Creating amore desirable human experience.

Benefits of Green Building:
An environmental solution: Green buildings reduce waste, water, energy, and carbon emissions. The Department of
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Energy were reviewed 22 LEED-certified buildings managed by the General Services Administration and they found
LEED-certified buildings have CO2 emissions which have been 34% lower, used 25% less energy and 11% less water, and
prevented more than 80 million tons of waste from landfills.

Keep It Clean: Protecting Our Ecosystem: Since many years, there has been an increase in concern for global warming. In
additional to being more environmentally friendly and healthier for its occupants, sustainable design also helps the planet.
Green building is effectively help to maintain and promote a healthier environment by reducing human dependency on
non-renewable resources (like coal and oil).

Prioritizing people's health and well-being: Green building has a positive impact on public health. By Improving indoor
air quality can reduce absenteeism and work hours affected by asthma, respiratory allergies, depression and stress as well
as self-reported increases in productivity. Employees in LEED green buildings feeling happier, healthier, and more
productive, according to USGBC's research.

Enhances Indoor Environment Quality: The quality of the indoor environment is affected by the conditions inside a
building and how those conditions affect its occupants. Lighting, ergonomics, climatic conditions, and air quality are some
of these elements. A good indoor environment quality is one that protects the occupants' health, reduces their stress levels,
and enhances their quality of life. Green buildings do this by using materials that are less likely to emit harmful substances
into the environment and by installing operable windows that let in as much natural light as possible.

Emerging Trends in Green Building Construction:

Low-income housing: The goal of the low-cost housing project is to support the building of each home. Due to these
financial restrictions, the apartments normally only come with two plug outlets, two light units, and a small pre-paid
electricity unit, but they do establish a variety of energy-saving strategies that can be adopted into low-income housing.
These steps include adding insulation to the ceilings, internal and external plastering, putting a plastic membrane under the
floor, and sealing the foundation of the house.

Water conservation methods: 15% of the fresh water supplies in the world are used by buildings. Buildings will use less

water as a result of installing ultra-low flow fixtures, rain-water recovery systems, updating outdated plumbing, and other
cutting-edge water technology. This is due to a growing awareness of the worldwide fresh water supply situation.

Living walls or Vertical Garden: With or without the use of soil, living walls, bio walls, or vertical gardens can be grown
on nearly any kind of wall and can be installed both inside and outside. A popular example of a living wall is at the
MuseeduquaiBranly in Paris, there is a well-known illustration of a living wall. These walls make an effort to draw air via
the wall's root system using photo remediation and bio-filtration. active microorganisms that are beneficial.

Green Concrete: An eco-friendly concrete is green concrete. The three pillars of sustainability—environmental,
economic, and social impacts—are all improved by using green concrete. Reduce, reuse, and recycle principles, or any two
con Crete technology procedures, should be followed for producing green concrete. Reduced greenhouse gas emissions,
reduced use of natural resources like limestone, shale, clay, natural river sand, and natural rocks that are consumed for
human development but not returned to the earth, and reduced use of waste materials in concrete that contribute to air, land,
and water pollution are the three main goals of the green concept in concrete. This goal of "green concrete" will lead to
sustainable development without depletion of the environment's resources.

Conclusion:The uptake of green building concepts and techniques is largely focused on eco-efficiency and healthy

living.So, with new technologies constantly being developed to complement current practices in creating green structures,

by adopting greener practices, we can take maximum advantage of environmental and economic performance. To live a

healthy life, we should concentrate on green building aspects.
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2023 as the International Year of Millets

Significance of millets in today's Indian scenario?
O Varsha Rani', Chetan Chauhan’ and Dr. R.S. Sengar'

Importance of Millets in India:

The Poaceae family includes the small-seeded annual grasses known as millets, which are typically grown as grain
crops on marginal land in dry areas. The ancient grain known as millets
was first domesticated for human consumption and is now grown in
131 nations. In Asia and Africa, millets are the staple diet for 59 crore
people. Only millets will address pressing issues like food, feed, fuel,
malnutrition, health, and climate change in the future. Millets fit well
even in the infertile soil and are adapted to a wide range of ecological
conditions requiring less water and inputs. India grows nine different
varieties of millets. Sorghum, Pearl Millet, and Finger Millet make up
the majority of millets grown in India, accounting for 95% of the
country's total millet growing area. The remaining 5% of millets
include Little Millet, Foxtail Millet, Barnyard Millet, Proso Millet,
Kodo Millet, and Browntop Millet.

Nutritional Importance of Millets:

Millets are a rich source of nutrients and are now referred to as

Nutri-Cereals. When it comes to nutrients and health advantages, millets are exceptional. Millets are therefore miraculous.
The most iron is found in pear] millet. It can treat anaemia in India and contains 4 to 8 mg per 100 g of grain. Itis advised for
expectant mothers because it is also high in zinc and folic acid. Milk's protein content is double that of pearl millets. There is
sufficient evidence to support millets' potential to control and prevent diabetes, according to a recent systematic review and
meta-analysis of millets. Millets' low glycaemic index aids in the control of diabetes. The highest calcium content is found
in finger millet, also known as ragi, with 364 mg per 100 g of grains. It has three times the calcium of milk. The bones and
teeth are kept strong by this calcium-rich grain. Dietary fibre-rich millets aid in digestion and ward off constipation. Kodo
millet has a high level of dietary fibre that is 10 times more than rice and 3 times more than wheat and maize combined.
Millets' high fibre content functions as pre-biotics and aids in maintaining a balanced gut microbiome. Millets are excellent
for celiac patients because they are completely gluten-free. Antioxidants found in millets help shield our cells from free
radical damage. Millets can lower the risk of developing cardiovascular diseases, according to a recent study. Millets aid in
weight reduction. Millets' unique composition, which includes dietary fibre, polyols, and tryptophan, aids in weight loss.

Nutritive value of Ragi

Finger millet is regarded as one of the most nutrient-dense cereals. Finger millet has a protein content of 5-8%, an ether
extractive content of 1-2%, a carbohydrate content of 65-75%, a dietary fibre content of 15-20%, and a mineral content of
2.5-3.5%. Finger millet has the most calcium (344mg%) and potassium (408mg%) of any cereal or millet. The cereal has a
low-fat content (1.3%) and is mostly made up of unsaturated fat. 100 grammes of finger millet contain approximately 336
KCal of energy on average. However, millet contains phytates (0.48%), polyphenols, tannins (0.61%), trypsin inhibitory
factors, and dietary fibre, which were previously classified as "anti-nutrients" due to their metal chelating and enzyme
inhibition activities (Thompson 1993), but are now classified as nutraceuticals. Because it is non-glutinous, finger millet is
suitable for people with gluten intolerance and celiac disease. It is non-acidic and thus easy to digest. Finger millet contains
alotofamino acids (Tryptophan, Threonine, Valine, Isoleucine and Methionoine).

Importance of Millets in the Indian Agriculture Sector:

Millets have advantages for your health in addition to being resistant to climate change because they can withstand a wide
range of temperatures and moisture levels and require less maintenance to grow. They are resilient crops with small water
and carbon footprints. It can withstand drought, and millets can even survive on 350-400 mm of rainfall. Millets grow

1.Department of agriculture biotechnology, sardar Vallabhbhai Patel university of agriculture and technology, Meerut
2. Department of Floriculture and Landscaping Architecture, Sardar Vallabhbhai Patel University of Agriculture and
Technology, Meerut
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more quickly, causing less environmental stress. As proposed by India
to the Food and Agriculture Organization, the United Nations General
Assembly adopted a resolution designating 2023 as the International
Year of Millets. The main goal of this initiative is to raise public ‘ Intern
awareness of the health benefits of millets and their suitability for
cultivation under challenging conditions brought on by climate
change.

atastory

Importance of millets in the context of Climate Change:

Itis anticipated that rising temperatures will result in lower rice yields.
Therefore, in order to deal with shifting agricultural patterns, adaptive
measures must be taken into consideration. Climate change causes a
decrease in yield, which causes food insecurity, an increase in pest and
disease outbreaks, soil degradation, a shift in crop timing, and
desertification. Millets are a better alternative crop, and we can say
that they will be the crop of the future.

Economic Importance of Millets:

India is the world's top producer of millets and the fifth-largest
exporter of millets worldwide. As the demand for millets rises
quickly, its exports are increasing exponentially. Fuel and feed needs are being met by millets. It might be used to make
biofuel. More business opportunities are being created for entrepreneurs as millets' demand rises. The millet market was
worth over USD 9 billion in 2018 and is expected to grow at arate of over 4.5% CAGR from 2018 to 2025, reaching a value
of over USD 12 billion.

Health benefits of finger millet (ragi)

 Finger millet is a superior source of natural calcium that supports the skeletal health of growing children and ageing
individuals. Regular consumption of finger millet promotes bone health, wards off conditions like osteoporosis, and
may lower the risk of fracture.

+ Itis now well-established that phytates, polyphenols, and tannins can help millet foods' antioxidant activity, which is a
crucial component in maintaining good health, slowing the ageing process, and preventing metabolic diseases.

» The phytochemicals in finger millet aid in slowing down the digestive process. This aids in the management of diabetes-
related blood sugar levels. It has been discovered that a diet high in finger millet—which has more fibre than rice and
wheat—helps diabetics. Additionally, the study discovered that a diet consisting primarily of whole finger millet has a
lower glycemic response, or an ability to raise blood sugar levels. This is because finger millet flour contains ingredients
that reduce the digestion and absorption of starch. Ragi flour is advised as a weaning food, especially in the southern
regions of India, due to its high nutritional content.

» Consuming finger millet, a very good source of natural iron, aids in anaemia recovery. Due to their high calcium and
iron content, foods made from ragi are particularly well suited for elderly people and expectant mothers.

» Consuming finger millet aids in natural body relaxation. It helps people with insomnia, depression, and anxiety.
Additionally, it helps with migraines.

» Green ragi (finger millet) is advised for asthma, liver disorders, high blood pressure, and heart weakness. When a
mother is lactating and her milk supply is low, green ragi is also advised.

» Regular consumption of finger millet may help ward off malnutrition, degenerative diseases, and early ageing.

e Thus, finger millet is a cereal that is incredibly nutritious and advantageous for maintaining good health. have drawn
interest because of their potential to serve as functional foods. However, a high intake could result in more oxalic acid
being produced in the body. As a result, patients with kidney stones are not advised to do so (Urinary Calculi). You can
eat finger millet in a variety of wa.ys and dishes. Several popular finger millet dishes include ragi roti, ragi dosa, ragi
porridge, ragi upma, ragi cakes, and ragi biscuits (ragi)
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Adoption of suitable Nitrogen type to uplift the

livelihood of Indian farmers

O Rich Raghuvanshi', Shivam Singh’, Jagannath Pathak', Raghvendra Pratap Singh’
and Mahendra Pratap Singh’

Agricultural system of India witnessed a
transformational change through various
progressive scientific innovation. At the
start, it endorses with an institute (IARI,
1905) and a council (ICAR, 1929) to boost
the agricultural its allied researches. The
concurrent sectors of agriculture,
horticulture, animal its breeds & nutritional
status of milk-meat, aquaculture, farm
machinery and implementation in the post-
harvest technology too contributed to the
growth of the Indian agriculture and boost
the economy. The variable climate issue is
being tackled up by climate resilient smart
village concept, conservation of natural
resources. Now, the country is in the course
to talk about the sustainability and the
economic feasibility through addressing
the integrated organic farming and nutrient
management models. Thus, scientific
technological innovations have strength
almost all the spheres of the Indian
agriculture. From the last seven decades, Fig: Farmers are applying prilled urea

agriculture of India feels a sharp rise fall in

the contribution of GDP this might be due to the introduction of high yielding varieties opts green and other agricultural
revolutions, declining of land holding capacity, non-commercialization of agriculture due to lack of suitable government
policy with respect to global marketing as well as input-based production quality, declining soil fertility status due to
indiscriminate use of fertilizers.

Fertilizer is the vital input material for the sustainable development of crop production and plays an important role in
food security. The worldwide experiences in agricultural development have proved that rational fertilization is the most
efficient and important measure for increasing crop production. Indian fertilizer statistics for the production of the urea
revealed that during 1" plan (1951 —52) 28.9 mT of straight (nitrogenous) fertilizer only were produced which increased to
10,873.2 mT (9335 mT — straight and 1538.2 mT — complex) in 9 plan (2000 - 01) and finally 13,744 mT (11,496.5 mT —
straight and 2248 mT — complex) 12" plan (2020 — 21) however, its relative consumption during these plans is 55 mT,
11,592 mT and 20,404 mT respectively (FAI, 2021). It shows that the country always have a deficit of fertilizers from 1*
plan till now. Additionally, the fertilizer is applied in a non-judicious and imbalanced manner. The difference between the
production and consumption creates a deficit of about 20% which is being imported. Cost per 50 kg imported urea bag
revealed @ [J 3500 and is being sold @ [ 300, which produces the gap of [ 3200 and endured by the Indian government.

1 — Department of soil science and agricultural chemistry, Banda University of agriculture and technology, Banda

2 - Department of Soil Science and Agricultural Chemistry, Sardar Vallabh Bhai Patel University of Agriculture and
Technology, Meerut

3 — Department of Soil Science and Agricultural Chemistry, Udai Pratap College, Varanasi

4- Senior Scientist, KVK Sonbhadra, A Narendra Dev University of Agriculture and Technology, Kumarganj, Ayhodhya

Corresponding Author (*): shivambuat@gmail.com
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Similarly, for every bag of DAP (Di-ammonium Phosphate), government bears [1 2,500 against [1 500. This huge gap
which is called subsidy costed Indian government [1 1,60,000 crore every year and the pressure of fertilizers subsidy
increases at an alarming rate and the figure this year cross more than [] 2 lakh crore which is being paid to the fertilizer
manufacturing companies. Russia was the largest producer of fertilizers in the world but the declining production in the
present scenario creates the pressure on the purchasing at higher price and selling at lower price by the Indian government.
A sharp deficit in the urea import has been observed due to Russia — Ukraine war which is being fulfilled by Qatar, Egypt,
China and Oman.

At the present there are 32 large sized urea
plant which produces urea and led
indiscriminate use of the commercial urea for
synthetic milk production cause of cancer and
detergent making due to its white foamy
appearance. To overcome government
introduced neem coated urea whose bitterness
embargo this application. Inspite of all the
expectations and fabricated efforts the
government is unable to provide the required
amount of the fertilizer for the soil application.
Thus, to reduce the crop pressure for obtaining
yield by fertilizers attribute the combination of
basal soil as well as foliar application both suits
to give the promising results. Soil application is
done to increase soils biological fertility and
concentration of mineral elements, providing
big quantities of lacking nutrients while rest of
the metabolic process in the plants can be well
equipped with the foliar application by spraying
the fertilizer in liquid formulation. These liquid Fig: Farmer spraying Liquid Nano-urea which is
formulations should be of very small seizedi.e., cheaper than prilled urea
nano or micro scale based which is due to the
fact that when nano-urea is sprayed on leaves, Nano Urea easily enters through stomata and other openings and is
assimilated by the plant cells. It is easily distributed through the phloem from source to sink inside the plant as per its need.
Unutilized nitrogen is stored in the plant vacuole and is slowly released for proper growth and development of the plant.

Recently, Kalol Gandhi Nagar liquid nano urea plant (IFFCO) has been inaugurated on 28" May 2022 by Hon'ble
prime minister Shri Narendra Modi, which is India's first liquid nano urea plant which produces the liquid nano-urea of
500ml @ [ 240 whose active nitrogen for the plant use is equivalent to 50 kg bag. The recommendation of this nano - urea
application varies soil to soil, crop to crop, variety to variety however in general, 2 - 3 ml bottle is dissolved in 1 lit of water
and sprinkled it on leaves and thus, 500 ml of this application is sufficient for one acer application through knapsack
sprayer, boom or power sprayer, drone etc. The application of this nano-fertilizer is tested for several crops and results that
itcan be applied to cereals, pulses, vegetables, fruits, flowers, medicinal etc.

This single unit can produce 1.5 lakh bottles per day (1.5 lakh bags of each 50 kg). IFFCO has set up additional
manufacturing facilities for production of nano-urea at Aonla, Phulphur, Kalol (expansion), Bengaluru and Paradeep,
Kandla, Deoghar and Guwahati. Other fertilizers at nano scale (nano — micronutrient) are yet to be manufactured in which
some are under trial. All these units shall have design production capacity of 2 lakh bottles per day with a total investment of

13,000 crore of which [ 720 crore is already committed and will generate employment for thousands of people. This will
reduce the foreign dependency with regard to urea as well as monetary by reducing subsidy burden on government.
Additionally, it saves from the aforementioned black marketing and its application environmentally safe by reducing its
losses.

The application of nano-urea is recommended initially at active tillering/branching stage. Then, it is sprayed at 20-25
days after 1st spray or before flowering in the crop without cutting the basal nitrogen supplied with DAP or complex but
top-dressed of urea is cut off which is being applied in 2-3 splits. Number of sprays of nano-urea can be increased or
decreased depending upon crop, its duration and overall nitrogen requirement. Chemically, nano-urea is found to be
compatible with the number of agro-chemical which can be sprayed by making the solution viz - Amino acid, Humic acid,
Sagarika liquid, Azoxystrobin 11% + Tebuconazole 18.3% SC, Hexaconazole 5% SC, Chlorpyrifos 50% + Cypermethrin
5%, Propiconazol 25% Ec, Quizalofop ethyl 5% EC,
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Fipronil 5% SC, Paraquat dichloride 24% SL, Bifenthrin 10 EC, Tebuconazole 75% WP, Thiomethoxam 30% FS,
Thiamethoxam 12.6 + Lambda cyhalothrin 9.5% ZC, Pendimethalin 30% EC, Profenophos 40% + Cypermethrin 4% E,
Chlorpyriphos 50% E.

In the end, the scope and relevance of nano-urea is as follows:

« It is found very effective and efficient for plant nutrition which increase the production with improved nutritional
quality.

» Itwillincrease the balanced nutrition program by reducing the excess use of Urea application in the soil and will make
the crop stronger, healthier and protect them from lodging (bending over of the stems near ground level which makes
them very difficult to harvest and can drastically reduce yield.

+  Improves Environment by having huge positive impact on the quality of ground water, a very significant reduction in
global warming with an impact on climate change and sustainable development.

*  Increase farmers income as it is easy on the pocket of farmers and will be effective in increasing farmers income. It will
also significantly bring down the cost of transportation and warehousing.

“With the liquid urea plant, the power of a full sack (50 kg) of urea has come into half liter's bottle, leading to huge
saving in transportation and storage.”



common people. Rural areas in India are still struggling with many types of economic, social,

educational, cultural, and environmental problems, in spite of many government and non-
government efforts to improve it. Despite this, the pace of rural development is very slow. Professor H. S.
Srivastava Foundation, Lucknow has planned to organize Rural Science Congress every year in
association with other organizations. The first such Rural Science Congress was successfully organized
on February 15-17, 2023 in the premises of Baba Saheb Bhimrao Ambedkar University, Lucknow in
collaboration with Babasaheb Bhimrao Ambedkar University's, School of Management Sciences and
National Academy of Sciences, India, Prayagraj. Some glimpses of this events are placed below:

In the social purposes of science, it is an important task to use it for the upliftment of the lives of

e Arpit Shailesh
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